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PROBLEM TO BE SOLVED: To reduce the size of a 
photodetector even when the photodetector Is of a side 
Incidence type. 

SOLUTION: A lightly doped light absorbing layer 12 
composed of n-type InGaAs and a lightly doped window 
layer 13 composed of n-type InP are successively formed 
on the first- main surface 11a of a semiconductor 
substrate 1 1 composed of n-type InP. Then a negative 
electrode 14 is formed on the island- like p-type 
diffusion area 13a of the window layer 13 and a positive 
electrode 15 is formed on the second main surface 1 1b of 
the substrate 11. On the side section side of the 
semiconductor substrate 11 on the second main surface 
11b, such an inclined section 11c that the plane 
orientation of its exposed surface is adjusted to 
(1 12)-plane and inclined by 35.3° from the second main 
surface 11b is formed in a mirror finished surface by 
using an etchant preparing by mixing hydrochloric acid 
and nitric acid at a mixing ratio of 5:1 to 3:1 in volume. 
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ot, ^<^^2±®1 1 b±lC«3fll 1 cffi 
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ffiftffll 1 c£HBfrc£2£ffii 1 b±CTO*»gSKT 
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trbzw - [0 0 8 6] mio\ttm<Dm4<D$mm^mz% 

co o 7 5] zozoiz, ^mto)mm.mmh m*x&~>x. P i n7*hm- mwm® 

»fln?fj&*6±K:, $£f§tf&&80)X y ^ > ^XlX 2 l<Z)fgl£®2 1 a±lCfct {gz&g<5D 
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*£^^C&S£fr-&^-* 1 7&»ttfc#. 31 2 10 fi»3ftTfc*fl«fl«2 3 &m&2tlZ^6 m fto 

±ffil 1 b±K^£ftfcfl®£trt*M-7-* 17^ r, 3WK/92 2Cfc»«tMfiW2 3 a ©Tflltfgft 
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afcttret>6J&v>. m®%yffl&2 2 a&tf ng®4 £ sw*3SE2 1 c * y p 

[0077] msa&mm 1^* #Rmo»3G i n*»*flwa4vo**. 

*St^JBWCo^THBfS:*flKL<fe*^Stt5t*. [0 0 8 8] JgUf 2 3e&tt*«m2 3 a®±ICtt 

[0 0 7 8] ®9li^3©||^Ji^5^&^K)^ £«ffi2 4jW&*a*w ¥?gft&(£2 1 (Z>S52£® 2 I 

^2i@i i best**, ^»c&i$»i i o^g {M«cffittt6iawai2 1 d«»*snTv\*. 

&K.£MlZt) tz o TIM® 1 5«9K«a*lT [0 0 8 9] #»#*>©«2±ffi2 1 b £ AWft 

^s. 20 sin ^«^S2 1 mmm^wfrb^mMi 

[0 0 7 9] g&fgpi 1 clCtt. lEWMl 5t®-^m . 2 l|*jKA#te*U M&$2 1 d*^S*ig#|l«2 

>&<fey**»JCMafflJl 8 a|«t6Dt|l 8#7£ 2 a^EttS. Z^T*, ^#&1S2 1 <D£2±ffi2 

!«S*iT^S. 1 b®IW (0 0 1) iFe*y; ^1 OfCaVTBH 

[0 0 8 0] ttiftSFMc. IE®jgl5&tfj&tt]Bll8 Offi^ffili (-110) ®T*&>A MMtf-2 1 d©&ffi 

& ^^r®±® teizmm xxrm (s&2£ . a 1 2) w§P2 1 dcwm- 

Sffiff) ©Wffi^->*ITOlc{sm^toii*^ftraB ffitt (1 1 2) ffi-C&Sfcjk ^2i®2 1 b£3 5. 

nmm^Tmi^w<D%m®t^Km&t> 3° <Da«*fci/cvv&. -noxmm 

[0081] mstM&y&mzts^tfc mm mm*m&e>ffif%fa ms) ici 9. 4° -m*® 

1 cK^e®fiSffiS:ffi^ntl Aftfjfe®»24ffil 1 30 T% Alt®7b^S^^foItC^4LTiit 4 0 

b^M^<Z)S^$:iE5iiC»T^Si:^C, AW [0 0 9 0] m^'J, HAH ¥$ft3£2 10# 

tt<Z>£fpj£3il2£® 1 1 bCO^ilC^^&jEiifCfKfP 3tf 2 0 0 ^m«CH WSP2 1 d±<DAtftfe5 

W Atttttf>Wmfl 1 1 c©AWttfii:AW3t*% 1 <0^OTfc5BtlI«2 2 a tmmmziffiti 

m^\zm^^om^wt^m,z^ir^ . .fa<o8B(^7 0Mmtfc£. 

[0 0 8 2] ,fct, 4g^fflfc:ft*£3ftJ^±. A [0 0 9 1] $ £>ic, #5bfc**tt5Bfe«l«2 2 a 

mm&mi icizmibtitcwmi smam ^mmtbx^&mDm^bx^), aw#5 i 

s a mixT&ztizfrfa 1 1 c \zm&m mmvt&&i 1 <&j^W0^fr&AWLk^*, 

A1& 09* (112) mm\ fio, j&fc&l 8® {t&W>fflftffi2 1 e-e©£#3fc#£3fcii«2 2 a CAM 
BiD»l 8a*A«3Wg)W«^«K:ASfr«&ll ttoT, fffi#£T B#C£ftfJi«> AW® <JDft£ 

[0083] fcfc *g3&&IU;L £ 1 ®£fflgJ3i(Cft [0092] OT, tola© J: ^ JC«$4x^S^^ 
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[0 0 84] ^2i®l 1 b±lC^2W^»^ ffi#W£S:^0TV^. 

JC^tfci^&ffifi^'ttfflT-^l 7«:g8HTt)J: [0094] ^1*, 01 1 (a) {C^iotC, ^ 

^ tf. VPEffiWiMOVPEttSrfflVxT, nglnPfr 

[0 0 8 5] (^4OH»0) OT. *»W®»4© 50 feft»A if»((W (0 0 1) ®<W3ft£&2 1(0||1 
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wmz zmmB.<Dnm n p*&fca«»2 3 & 

fM2 3 a «U MOMMH 3 a<D±\Z&m2 
4 

[0 0 9 5] «c*C mi 1 (b) fC^Jc^tC, 
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[0096] mz* mi 1 (c) uri-j^c. x*>^ 

¥gtt£1£2 1(D^2^M2 1 blCtfb 
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#tt# (112) jKfciJ, H2i®2 1 b^3 5" 
®A«&J&tJ:^tC«^aiJ2 1 d mfctZ. ZZZ\ 
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^ti^k*^t(D<^«^^l : 2 : lTfftfii 

SP2 1 djc^A-xekoioa^ffl^tt (it 0 d ®& 

[009 8] £ 1 (DgmZMlZB L fc «fc 3 fcgl 2 " 

±®r 1 bommuzmzn 1 c*#«5BW?--e 
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vvfttf. fflftffii 1 dtc*A-XT-fioIE^*«fr& 
dpi) ffife»ffi$-&5ii:3yT§6ii:ttv^*T* 

[0099] ^2i®2 1 b±\z%z<n$$&m 

iZjjkLtz <fc V- * 1 7 fcKtfTfcJ: 
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[0 1 0 1] mi 2 immoym 5 <nmmm\z&z> % 

J&fog*l/0**. 01 2lC^1"J:e)tC, nllnPA^ 

&6¥£tt£&3 l©»l£ffi3 1 a±lCB; 

nS!l nG a A sfrbte&ftPMXMS 2%XN&8!&<Dn 
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T, «^3 2JC*J«aj«S«l 3a©TI« 
Me 3 2 a fcfcy, p£®ttNM3 3 a . <£^®n 
S©S)tfiB«3 2 a&tf ng<B¥Sfc£tg3 1 ICJ: »J p 

[0 10 3] Jg)g3 3\zm&fflm®3 3 atf)±lCte 
*«ffi3 4jWB«a*u iNW*3£K3 1©»2±ffi3-l 
bic& iE«ffi3 5*^R6S*iSi:^{c Sffl®#fl0I$ 
iI{cfiS1-^^M!HiM^3 l c ^SfflS^EfeWlIC 
*SffltS*3WWWi«*|W3 1 d fc#«l«i«te*iT 

[0 10 4] 2±Iff 3 1 b£TO&A#frfc 

5 fBJM!H^4S3 1 cj&^¥&tt^&3 IftlCJS 
*rl/CA»S*U ^(7)M^«^P^TOgtJ3 1 dX 
ef$nMM3 2 alCSE!^. Z1XT% 
&3 1®®2±®3 1 bt*ffi£&tf (0 0 1) MT'& 
»J, HI 2tC^t8»)®#&tt: (-110) ffi7?S 

«1HS!K1^S3 1 c&OT^Sp^^4gp3 i dc0 £ 
ffiMfri£{C (111) ®T'&£, 

[0 1 o 5] ^»«4S(J3 l cJkWXBIMmm 

ia<D&m-%mt (in) sr&sfci^ ^2^®3 
i b^5 4... r om^ttf. an) mm 

3lv hxy^^^^T^x^m^^zit^T't^. 
[0 10 6] z.<n±o\ztZ>t. Alt^5 KTHiMM 

^3 1 cizm&mjtttimzzms 1 

#«2.5. 7° fcfcy. se>{c, 4»*a5OTM^4gP3 1 dtC 
fe("tSSIf^®3iff^to^2±®3 1 bC^iC^f&I^ 
e>6. 3' fcfc*. t^oT, Mil ^^«^3 10 
JSCS*? 200m m<0©^JCli, ^*§IHK!lM^gP3 1 d 0 
AMft 5 1 (DRMimt^MKm 2 a(0^/»il 
^(S]0Dgg^li2 2Anii:^§ <1 ZCDf-fa AM® (flW ■ 
i!WSP3 1 c) j&»e>g*fcffi«3 2 aCD*i&»*TOffi 

[0 10 7] »iHi$4SP3 icWW&WML 
l dco^@^fi$: (112) ®Xli (1 0 1)® 

[0 10 8] tfe, ^2i®3 1 b±{C^20^S^m 

<, $e>icn mmmmic±\zm3<Dmmm 

iZTjkbtz&l&ffln® i 8 a Zft-Dmim 1 8 ^igttr 

[0 109] 

{smmm #m<m 1 xase 2 ©s3»?®«e@ 
^£tc<fc54:, ^ 2 £mzM&tfzm[®<mm zmt 



17 
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(o o i) @T'&*j, ^sucMiasMcoffi^fi^ 

(112) ffi-efe*^ f£2±®t^aswgft®i:# 
fc*fcfijW«IC3 5. 3° 

[0116] %i(7)%ftm*\z&^T. mzzmnmii 

(ion m-z&zt. mmtmmnmttf 
t**fim it mtz4 5 a tk&. 

[0 117] *m<Dm20)&ffifr\ZZZ>£ s £2± 

WK:a^e>nfc2o®^a^ffiaa©B5^ffi»c (i 1 
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Etc, ^flESfifevt^hjc^stsietciST^^h 
[oii9] «3©s3W?jcfe^T, 
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<Dm$ffiziEmz%mz'Zz><DX\ mj^©^ 
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T. (a) JiM^Si5^)®T®(D^^U (b) tt2o 

[04] ^is^cD^i^iysgffitc^s^^ssi 

Wi^tfeot, (a) ttiS^ascwil©^?-^ 

U (b) «2oCDM^SP©-5*»CD-^0Sfflffi(^il: 



(11) 



19 

m 5 ] *mm i vtmmmzzm+omt 

W^lt'feot, (a) 

u (b) tt2otz)^ffls0e>*>©-^sajfficosi: 
ess] i (^msm\zm^m i HWk 

iW^t'feot, (a) a«4SP^^®<7)^-$:^ 

o, (b) \t2-o<DfmB(D^0-^mim<mw. 
m 7 ] *mm i ©i^ffiic$ag#^^£5£ 
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U (b) tt2o0^3|kD^^©^©»m®C^ 

J£®0T'&£. 
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